Background: Surgical treatment of upper mesocolic organs is improved by preoperative diagnosis of anatomical variants of celiac trunk. According to the literature, these anatomical variants are little known in sub-Saharan Africa. Purpose: To evaluate the prevalence of anatomical variants of celiac trunk in relation to its branching. Materials and methods: This was a cross-sectional study of descriptive type. It retrospectively evaluated 160 abdominal contrast enhanced CT-scan, from patients attending Yalgado OUEDRAOGO teaching hospital, from 1 January 2015 to 30 September 2016. Patients with a history of heavy abdominal surgery were excluded. Images obtained by 64-row CT-scan were analyzed for anatomical variants of the celiac trunk. Results: One hundred and twenty-eight patients (80%) had a classic anatomical configuration of celiac trunk, while thirty-two (20%) had at least one anatomical variant. Two anatomical variants were found in fifteen patients (9.4%) while five other patients (3.1%) had more than two variants. The most frequent anatomical variant was the hepato-splenic bifurcation, found in fourteen patients (8, 8%). It was followed by common celiac and mesenteric trunk, and then collateral arteries, in particular left hepatic artery and right lower diaphragmatic artery, each with three patients (1.9%). Conclusion: Anatomical variants related to celiac trunk branching, are as frequent in our study as in the literature. However, the two most common anatomical variants were hepato-splenic bifurcation and common celiac and mesenteric trunk.
Introduction
Celiac trunk is the most important collateral of abdominal aorta with irrigation of vital upper mesocolic organs. It can be affected by thrombosis, extrinsic compression or tumor invasion [1] . Surgical treatment of these pathologies is improved by preoperative diagnosis of anatomical variants (AVs) of celiac trunk.
For this purpose CT-angiography is now the gold standard examination, given its good resolution and ease of use [2] [3] . In the absence of an automatic injector, arterial phase of the manually injected abdominal CT-scan also allows celiac trunk study. Since the first description of celiac trunk trifurcation by Haller in 1756 [4] , several VAs have been described in nearly half in some populations [1] .
More than the topography, the gauge or the path of celiac trunk, VAs focused on the mode of division into terminal branches. The most frequently encountered examples according to a recent study are: stomachic coronary artery of its own origin on the aorta associated with a common hepato-splenic trunk (4.4%), hepato-mesenteric and gastro-splenic trunks (2.6%), and common celiac and mesenteric trunk (1.1%). Despite the increasing availability of contrast-enhanced abdominal CT-scan and the relevance of celiac trunk's AVs exploration, sub-Saharan literature has just a few studies on this topic. The purpose of our study was to evaluate the prevalence of celiac trunk's AVs related to its branching, in our context and to compare it with that of previous studies.
Materials and Method
This was a single-center retrospective cross-sectional study conducted in the radiology and medical imaging department of Yalgado Ouedraogo University Hospital, Burkina Faso, from January 1, 2015 to September 30, 2016. This was an exhaustive study of all patients who performed an enhanced abdominal CT-scan for several indications. Cases of vascular contusion, pancreatic or hepatic surgery or any other heavy abdominal surgery were not included. Our sample included 160 adult patients. All examinations were conducted on a Siemens Somatom Emotion 64-slices machine. A non-contrast helicoidal acquisition was systematically performed from dome of diaphragms to the pubic symphysis.
Subsequently, for lack of a functional automatic injector 80 to 120 ml of iodinated contrast medium was performed manually. Two senior radiologists and a resident in diagnostic radiology reviewed every CT-scan file. This review was preceded by socio-demographic variable recording and multiplanar reforma- Assessment of an inflammatory pathology 8 5
Edematous-ascites syndrome total of 9 patients or 5.6%. Of these, left hepatic artery ( Figure 4 ) and lower right diaphragmatic artery were the most common with three patients each. Then common celiac and mesenteric trunk followed ( Figure 5 ) with 5 patients.
As for quadrifurcation, there were two types. One had a gastro-duodenal artery ( Figure 6 ) and another had a right hepatic artery associated with a left hepatic artery (Figure 7) . One patient among the 3 carriers of a collateral corresponding to a left hepatic artery presented two singularities: a trifurcation made 
Discussion
Origin of AVs of celiac trunk is related according to literature to embryogenesis. This study presents some shortcomings. Firstly, the size of our sample was modest. Secondly, our study was based on the arterial phase of abdominal CT-scan performed after manual injection of iodinated contrast medium. The images obtained by reformations, MIP and 3-D reconstructions seemed of lower quality compared to that of a "classical" abdominal CT-angiography. This is true in particular for the end portions of the branches of celiac trunk as well as for small caliber arteries such as the stomachic coronary artery. However, the quality of the images was appropriate for a sufficient study of proximal AVs of the celiac trunk.
In our series, the average age was 45.9 years with extremes of 18 and 80 years. AVs with celiac trunk bifurcation were observed in 8.8% of cases. Chitra and petrella [10] [11] reported inferior results; respectively 6% and 5.6%. On the other hand a prevalence of 17% was even observed by Mburu whereas Tiwari noted 2% [12] . Our series observed two types of bifurcation of the celiac trunk.
Hepato-splenic trunk is with 7.5% and the gastro-splenic trunk with 1.3%.
Equivalent proportionality was reported in the Mburu series where hepato-splenic and gastro-splenic trunks accounted for 8% and 3%, respectively. On the other hand, in the Ugurel and Surucu series [13] , the bifurcation of celiac trunk with gastro-splenic artery was the most frequent type with 4.3% versus 4%
for hepato-splenic trunk. Hepato-gastric bifurcation was not observed in our series. However, this type of bifurcation was reported in a proportion of 0.6% in Surucu series.
In our series, celiac trunk gave collateral branches in 5.6% of cases. While
Ugurel and Prakash [14] did not describe them in their studies, Chitra reported a prevalence of 54.0%. According to the literature, lower right diaphragmatic artery had a prevalence of between 4% and 8% in the general population. In our series, it was 1.9% and was one of the most common celiac trunk side branches.
Mburu and Tiwari had found higher frequencies, with respectively 4.9% and 8%.
In addition, this prevalence was very high according to an American series published by Wadwa with 23% for right inferior diaphragmatic artery and 20% for left inferior diaphragmatic artery.
Common celiac and mesenteric trunk occurred in 3.1% in our series instead of the 1.1% frequently encountered according to the literature. It should not be misunderstood in the preoperative assessment of the organs of the upper mesocolic stage.
Quadrifurcation of the terminal branches of celiac trunk accounted for 1.2%
of the cases in this study. Marjeta [15] had a higher prevalence of 5.2%. In our series, the fourth branch consisted of either gastro-duodenal artery or right or left hepatic artery respectively in 0.6% of cases. While in the Marjeta series, the fourth branch of the celiac trunk was frequently constituted by dorsal pancreatic artery with 2.2%. In the same series, right inferior diaphragmatic artery, or middle colonic artery or accessory pancreatic artery accounted for 0.8%.
Three anatomical features were found in a patient with a left hepatic artery's Open Journal of Radiology collateral, two right hepatic arteries and a Buhler "pseudo-arch" stretched between celiac trunk and inferior mesenteric artery. We are not aware of an earlier publication of such an association. Table 3 , brings together elements of comparison of AVs related to the mode of division of celiac trunk between our study and seven others.
Conclusion
Anatomical variants related to celiac trunk branching, are as frequent in our study as in the literature. However, the prevalence of common celiac and mesenteric trunk, was higher than previously accepted values. Three particular anatomical features were found in a patient with a left collateral hepatic artery, two right hepatic arteries and a Buhler "pseudo-arch" stretched between celiac trunk and inferior mesenteric artery. Interpretation of any contrast-enhanced abdominal CT-scan as part of a preoperative assessment is an opportunity to screen anatomical variants of celiac trunk but also of the superior mesenteric artery.
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